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(57)Abstract 

PURPOSE: To manufacture a resonance tunneling element with a standard 
silicon treatment process by forming a second tunneling barrier that is 
separated from a first tunneling barrier and forming a quantum well between 
the first and second tunneling barriers. 

CONSTITUTION: A resonance tunneling diode 400 has a silicon anode 402, 
a silicon dioxide tunneling barrier 404. a silicon quantum well 406, and an 
oxide tunneling barrier 408. Also, it has a mesa structure 430 consisting of 
a lamination of the tunneling barriers 404 end 408 and the quantum well 
408. The tunneling barriers 404 and 408 become approximately 2 rim In 
thickness containing each transition layer and become a region of 
approximataly 1 0 urn X 20 u- The quantum well A&6 is as thick as 
approximately 4 nm and the thickness of the barriers 406 and 408 mainly 
affect a tunneling current intensity but does not influence a resonance level 
obteined by the width of a quantum well and the height of the barriers. 
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(2) 

1 

(a) *S*mSt»«rS^a^^v^i, 

(b) ^l^at^^rlWiaWtCttA^^x^^^i, 

[3»3|Bg2] (a) 

(b) warn ^kb**"**! h>*y>y<or 

<c) ^h>*y ^y^yrfcB^ra*^^. 
(d) wnam*WKtmfrr*m2 f^*y>^ur 

(f > rsbss 1 ^coitJfam i h>*y>y^"jri© 20 

[000 1 ] 
[0002] 

OS h^>^**^#yr>Afc»MOSEFT©£5& 

/tyrCriUTft^^ F>*y>£flH*0J;9&;. 
*^«W«W*fc*CquantiCTncchan1cal effects) 3 

Ji*, c©±5fth>*y>^«**«0*:*ffllF> 40 

[0 00 3] «»F>*y>y*^*-F«. s**** 

'J T (conduction carrier)***?- >f + JWt y T *» 0 

Jfctt&CitC^t, ©QSafilfi: (negative different! 

Ftf, fSiftft6£F~:?SftfePNl^tc4*i>T< ^> F 



^3^8-46222 

2 

»h>*y>^K*«cJS-^< fcO**A«, AlGaAs 

-*£(Mars et ai)<D TA 1 A s /G a A s ZM/HJ T 
2£*r>* F©S£WttttS*ft* «fcC«6 

fflj (11J. Vac. Sci /Tech. B965(1993)), fc*tftt*X>* 
fc(Ozbv et al)<7> r 1 1 

-F>*«:/y-*r-f*-Fh y#®sj ci2 ieee Eie 

c.Dev.Lett. 480(1391)) Ga A s 

*n/c2-^<DA i as h>+y>y/ , cyr*JWr>T, ft 

>*y>^<y roses ki . Tmnirec^r* 
co*9tt**h>*y>^ ry-far-Fj tt 

$Il^<h. l^FtCto^SIHW^U^^ (discre 
te electron level) (Hr^/O FOJS») & s F 

rs££u F>*y>y3B*«»iwuro*5©"c, « 

[0 00 4] AlGaAs^GaAs©i;^ttI ! I- 
V&MTOttfitffO. ^ya>€«BCLrte*W*«c4jt»r 

^A^cc^^^r-ci^c. MAfit, ttB-r^#s^y 

=i>^3£klL/ycSa«K£tclW-r4^»ftf2Isiaopic con 
ference on S1 11 con-Based He te rost ructu res II) ( 1 
9 9 2^*^) yy»»^^»/w 6(Gnitaana 

cher et al) © r®S^lEETQ{b^«(C J: otttf 
J*ftfc#$rCC#C>S iGe/SiJ O.Vac.Sci.Tech.B 
1083 ( 1 0 nm$g<DS i F>*"J >4fr*V7* 

m?Z>l nin*I©S io.7iGe 0)lJ <D#F) ♦ *5<fcc^-b 
S>Cr v * 6(Sedsw1ck et al)<Z> r^c^EEit^^j (i 
i J.vac.Sci.Tech.a 1124 (1993) (** 5 nmiO^'J 
a>'r>* 'J>^yri 6 nmifiCDS i 9 ., t Ge 0 J , 
©*R±*1W*. ia«ttK&<t*J« (oxide windoOK 
fiSSL/cS i/S i G©*»h>*y >yy-f*-F> 
<D<fc$tt»;^S*4vCC»ft:. S i Ge/S i mSV 

\t, r h*^^<® 

ned layer) S i G e *flltr»fe*f f> >^ »J > y"Ctttt 

[0 00 5] L3&>Lto^6. SiGeffi^»5i, F 
TOMftteW^Sl** (5 0 0 me v*i») AiO. **«r 

w&}**c*ts;^> hoc, MA,^^sras^*j«fcc«jf^a 



PAGE 8/17 • RCVD AT 4/23/2004 4:1 1 :55 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/8 * DNIS:8729306 * CSID:2022936229 * DURATION (mm«ss):06-1 6 



ftPR-23-2004 16:17 



CONNOLLY BOUE LODGE &HUTZ 



2022936229 P 



[0 006] ^(Tsu) Tj* 'J fc£*@#l«&5. 2 
16, 2 6 2^*51^, mcDZftftOmZOx-X 

2 * 1/ + juz^tv 'J ^ V a >/:iBM bV 

C 0 0 0 7 ] »; a >/f y ^ >Kf b«3G>^ffii** S^SE 

a *✓ y a >&m±omitfo&msii ceo awi . Phvs . Let 

t. 2126 (1392)). F 'J Otattori) <D f*i5l,>S i O 

, fcj^s i/sio, w®^»«Rx«^^ato 

WU##&KJ:Sef52j (11 J.Vac.Sci.Tecb.B 1 
528(1933) v 45*0^2 -^^(selple et al)0 

&\->*v>?9mtfti£u:£'> m cW&Ztifc> Si (I 

1 1 > 7x7*ffiOW®M<k4a<JtCXx?r^>^j (n 3. 
Vac.Sei .Tedi.A 1549 C1993)#i&&o * fcOSfrSrC 

— fltt. ^b«5»KtC^<&^U>^^-^^(Frenk 
el-Poole) fttBftCMU-C, «tt£ff)3&&{t$J J: 0 btiktltc 

[0 00 8] 

loO&A^#r >*y>^'<y7*W/c. ^'Ja 
>*£IC Ltc&® F 9>#*4*~ F* <fcCf 

[0009] #S&§Jltt* «i$fcJte2> y 3 >^ffiXI£-C« 
(0 0 10] 

-CtS L/c^ 1 ftftfi^«S«&C«£6&« r y >^*-f * 
-F£, ^KW^C(heuristically) 7Kl//cW®ia*>J:^ 
^ffiia-C*0. e/'j3>7^K402. Z>MitZs y 3 

v < fBtfb«n > F>*y >y^yr404, *>y^> 

i;a>*y-F4i0. 7>>-F$felK!&£4 2 2> 

y>*o<»;r4 o 4/4 o 8*1^^1^40 6 

i;7404/408I1S<?, 3l&»£2rA/Cfa2 n mCD 
/JSTNfcO («*«K8»*fllir*»6»> . folQuxa 

£#to4nnre<fc?>. ^97404/40 8(DJSS«:£ 



3) «fM?8-4622 2 

4 

«*$ ctc;^ »; 70a s » * t» %n ^iwcw 
^ y roiE^^^^^^bW;l*w«, '< y rrt 
[ooin Mtrnfettftfcbt* *g>s^ (BBfe. 

-F40 2, »^^40 6, *fcW»V-H4 10<0 
m*6Ji*> y a ^rtOS^) £92i£T£ifiSUwaye packe 
t) <DS£«Sl (spread) 5*, ^*W§ot, ^<&iffim*fll 

al pr(m1t1e cens)&c*>fc:£. V'J 3 Vtetett-SSiSSCD 

[0 0 12] 4nra±c>5A*#^4 0 6Oii©*. «^ 
#Ff*i^llSa*-^ > ^ A (crvsta7mofn€ntun)C[)«-T-ik 

mXQbmZOme V. 85meV, 200meV, to 
20 ^^3 5 OTneViifC^n^^^C^Ci^BS^T^ 

to-cAs,, ^mccw^Kfb^jtc^^, ^3>/a 

W»ffl^*J^^e*»CD^^-fey K;M*J2. 9eV 
(!9^Kib1»tc^T^3. 2eVKl*fL-C) -CAD, H 
^^^-F4 0 0%ifi»"^^^E»O^ 

^Fa*^"* 07«c^t^r, •ea>»^7*-ctt;«i£« 

08^^. F400CC«1 00 

'TS. H9iC4a^'C. y-f*- F40 0fC*51 5 0mV 
30 ^-F402tt % '<y7404te1K'r*«nm«:W^ 

n + ^F-^$n. -**v-F4io4, ^yr 
±ztmi>xto<. F-tr>yr«i««*F>*y>^ 

^yr^6PBTcitc<fc-?t:. f-/om«wf>* 

^^n^h>^y>^*^t;^o*iiiifi'r5 P f— 

^ca^tt, ^yTto<fccx«^^i6oiwtc35in6. ^>y 
^>«bej$t«. *«*w->t, i/3asMit^yr 
*c»*£ F-^snrc^t>r f*jj:w*v- f«c 

^b«J©»JI51«II (breakdown voltage) 

iOMV/cm«sr*^cor. wtit^or^WAo 

-Fffliio^*«Rta"r*ci<hUT, tzt^^mr 

[0 0 13] h^'j>^V740 4/4 0 8{3:, St 
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[00 141 coj^k. $r-r*- F4oo&* mmm 

[0015]»I 

1310—01 3 H4 0 0 cD&Bt;fr£<DS6r 1 

[0 0 16] (I)1?$255;P. SKilOt>^ 
-FiVC* (100) ^fpj«:El5l0fc->y n>^x^6 
OO*^**** r > ^-txOS* F - 1 > VOtctblC 

xpvis (SbH, ) *fflv>rs>*an^7>£:9ra'r 
-SCiCcJ:^. IPCVD (ffiBEffc^3R#> JEfcSrt 
1?. £x^6 0 0Ji*CJ?£ 1 umO^yave 0 20n 

0-veOnm) ^<DY-V> *>C±i> a} 
1 0 0nmGD&jtt&»6 0 4*fiBfi3-t±a. Cti5c<fc^ 

r»6 0 2^4Bnm^tB*5n. F-tr>^*^ 

0 4^. SlO^TSi. COF-t^**** 
dHCflJ*. 6 *ifcBQ®Cst*l averse 0 QTB$ftTi<> 

M{fc4^6 0 4ii^Affl©»^^^iU'CCD^«flfi i r 

«>j:c^<fc^§lffior*5<, »c % isr^^-F400« 

10017] (2) F \>%>* F**t?>*>U 

1 5 umx2 5 ^m0&a£&ST*£ 5 

h*x-^>^^^iUffl^ HF/NH 4 F* 

&*mi>T&mzt\xt,*&m<tV9e o 4«cx 

HF/NH, FteJc*x?*>:y<h;fcKJ:5Sfe# 

^tt-c*scib^is«:«^6^^ 0 awe. T-feF>r 

[0 0 18} (3) ^t>SAffi (**£) W^Xa 
600**fAU lKeV, ^tfilxlO 1 ^/ 
cm 1 % toJzW^MBUtoB 0 O f Ct?. BW&&AT 



(4) 

6 

J\ 6 0 0 £#J7 ffi#C:fft:»&. S^RJm^O«fl^iH (pro 
leered range) ##J2 . 2 n m, tftfg^ r 5 ^OUCpro.ie 
cted struggle)**? 1 . 6 n m. ^l/r#©r;fr[fiJ* F 9 
^Jl> (transverse struggle) tfi&'}>/K& < $5 1 . 8 n m 

>o±&m±m&ih±uz. iai i«:^B-r&±> &a 
10 te&mte7v*A<oww*ft5c±t£<* F>*y># 

[0 0 Id] (4) 1 2 0 O'C. ^tt^ESUtte^T 

l^x^e o otr^-Ji'"*'*. r^— jmmbl a 

zm>&*mmm 

9 0%©K«^C©BMb«!JB^!«LA:i'r$i. ©it 

mmomzteteznmtrj:*). mmftt<c?<<*- F4 o 

0©F>*y >*><yT40 8:W&£3*1*« IfcftCDcfi 
ICtt. S i OQiSMB^ SSM^^cD^CCct-p-C^ 

JWMIt'Ua^Jbfcfct. 1 400-CJ« 

JlOWiE < 1 0*J>) ^T--J^actherma1 anneal in 

«J#^&ci**r*^)» F-A'>F^F>*y>^y 

30 r^ctaAT^i. XR6«iJ:oi:wtt64TfeF>^y>y 

[0020] (5) C©)?SlnmO^J3>it 312 
<D8Kfc«5 F »; > 'J r©^3»T5^W»f 
^x/>6 0 OtrCVDSJCStCjfAL/, Si 

5czj<yt/y3<>3&siia'r^ (> 01 2%&m?z>±* mil 

1S604±CC, WS2nm^K3R^AKfk«J6 1 8, 7 
nm<D*i»Sa^y^>6 2 4, fc^VVy3>6 2 

h, FiTkr^x^e ooWLr. f;=i>e2 4 
j^f&^iss^jtcji^Tvy^v^x^^v^Te 
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7 

C»l] 

SIC14 +2Hi ^ S1+4HC1 

[0 02 1 ] <6) (3) -CSfi^ftiJiS tc» 1 

'Mfiffi#j8 0 0°Cr^3(W)^A*l»0SL, fcT-*®Wft 
iRK^U^e 2 4rt£)2. 2 nmO£c3&c<fc*, 

JU£«WigU BS*£B«b«3»6 14<C£«T5. 
%J16 14«, ;W2nroOD/S$£*rU S/'ja^KI* 3 

I 4«, J53#Jl nm(D^y=i 6 12i. fli* 

£&A£tt*:Kfb^JB6.1 4**J:U £ 6 1 8<DIH<Dfl£$#j 
4nm<Di";3>H8 1 6 <hCC, f ; z*>6 2 4 

>^'J>WJ76 1 4*J<£tf6 1 6&&ti&2tl. Cfl 20 

[0 02 2] (7) <5) CDxe**^*^ 

y r3>j£fi*&!JigT:jW, S^U 3> 8 1 4 JifclJSS 5 0 

SWn-fflF-'Or <**fef>fc<fc*7i'^e~) £ 
MAS. 7* rl^*r£*^>;f >U h>* 

>J>^'J76 1 4-6 1 8^J;J/jft^#^6 1 6^ 

(00231 aA^ffic^3S*WCc < fca{ft(0»Ufi*& 
»2*Jft^J;S^-/^-F4 0 0aD8SBS^«», SLA 

mHoxrv? <i> <3) tobmtetz. chat, 

4b&Hfc68#*#Rrr*. SSU#j^i^J:Ofc*rS 
[0 02 4] ^y3>OKI^3^2nm©K 

JWTo<fc5KOTfi&fi3#*. jthf/n 



4$W^8-4 6 22 2 

8 

fc^tf>Bfc£;kCdeo1n1zed water) ^ffifr-rac £CC£ 
9, $xr\6 0 0*flH*T*. HF/NH, F&cj:*ife 

£tcj:$, 8Mb^ofct>s>y:3>^ffi*#£{bT2>fccD 

*<7)«:t*r;i/zf^s:a^'C3 0 0 , C(cSl«ROv 

^p^^Bt^fBI^*^ 3 0 0 "C*C* x^ 6 0 0 *SWt 

KftlMtU ««c+»ftlBR«ttAr*t:4«:j:ij. #32 

[002 5] UB^HMIttLhtC. TJ-YL 

eh 4£#flrr&<t, s/»j3>^7i 

0. «S2nm<&r>*y>*»Hfc«97 0 8, #<*4n 

>m\mio4. 4s^^v^>r^-K7 0 2^s 
^ff3&v*-F«*©»««cJ:-3r, mum 

[0 0 2 6] t»h>*y>yy-ft-K 

F8 0 0<D»Tffi®£7jVro ^-Yaj--F800». ^-f* 
- F 4 0 o 0 , «^«ja*^TS±fflUKf bJfW 

h>*y>^yr804*. j/ua>r^-K80 
2, ^ja>*f#P8 0 6. wt»h>*y>^y 

T8 0 8, 5/"|3>*rV— F8 1 0. ft 6 ETC. T^- 

le— Hi8». h>^y>^K{bBf8 0 4£cr^rfig 

S. J3W0«J^*fiirt<O«T- (fiP^, TX-FBG 2, a 

«Bg-«* MUDmcctt. iffimoa»t«. *<osiea<^ 

y > y rffi^b^js o 4 (c^tt^BBPos^oes 

[0 0 2 7] y-<*-F8 0 0«, WTOJr^CC, ^2 
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(6) 

9 

4nmORa*, Hi 6 -HI S^Ute-k^te*^ 
Bfc^Tfc. ^#>fc?-A£4nm5$fceD;*#:y K^X 

r> X^v*V>^|»*Sti«rl»«W3SP€i. SiO© 

««cDiMbtt*«i:ato6tt« 1 j»*mww*. S i O 
•> to < . 019 &#firr* <b . &tfc»rfi*> i/totea® 

ttfetfec^yavasi 0 1 0, bhrjW£a**i 

* ';^^/<yr 100 4*^^tirt^. 

flBU SO'HF/NH* F 6t*£fla*/dft#f#T?ifc# 

u 1 0 0 4oeBPi 0 oatc^^-caw 

r<D»«ft?. cert, hf/nh, Fsc^&ft?* 

J5SS^fc»AU **£JBMISt^ 8OO-C£Lb0HV> 

tc<fc^a^»lb^oow*ra, 1000-1250^ 

xfer*r*^*n>8ES«> mkVi<o£lCl 1 0 2 0 

«j 1 0 0 4 *»«^ r»#ifiiccjA#s. mm 1004 

*>S>ffi!)ffiU LPCVD<DMOCVDK<fcoT\ F — 50 



$$59^8-4622 2 

uo 

[0 02 9] iV "J ^ VCDJ&gOOtS. r 'JV^7^ 

[ 0 0 3 0 1 iifts Wta^fKr ~-4><hiqh temoeratxir 
e segregation anneal) COW, ffiWR£&A3*'l/fcl&<fc<J& 

Oun^vo s&cfr*, are. «»f tia i oo4©j:5 
^yrcciwo-csiOfcJ^fc, 

«-7-o^e9i4K6itT?* *eo*c*ft«v h >* y > 9* y 

[0 03 1 ] rm^h^yv^'ir 

m3#mwmmtc£zy<f*- F40 o^aja&^as-c 

&Z®mT2>u ^(*Wfc:« % CCCfc, i^3. 5KeV 

iS^Soo^^^^d)- (3) tcts^. <XCC, ^gfcfe 

f^fioaa^ait^ 1 4 0 0 •CCCJb»3ttT. ^M^e 
ft 8 n mT*W^t 2 n m<DKfb«J»^icK* 
*#RTT a, WC, 3( I WaSU6W>^^ ?7 (3) <D 
±^>CC. SO^S^aAL (ft4ftfi!)lxlOVcm 
1 , &J:^lKeV<DiW) , 3l®^6ft2. 2 

Kl^^r, iSl»a3R J &^2nmOm2Bft{fc«3»l^^ 

*8c»T*Kwr*4. cow*** Sfei^rfi^'JT 

( 4 n mWfii/ y 3 >m?#P<D&®l<D 2 n mOS$ 

fbWh>*y>*)») jwc % »i nm®*jaa^ya> 

^+jl/^ya>itetttt®^©t»r*i*»*f**Lp. y 

[0 03 2] 3J3*£&#! 

132 0«, »3ittS«»cJ:*5/ya>/BWk1W^iaih> 

h>*y f i i o ote, /«7-<yU" 

>Coxide isolation) F4 0 0 
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XL 

teJ:tf8 0 0tt*J£fto-C^S, *-f*-Kl 1 
OOtt, dT-fsT- K4 00*/cttif-f*-F8 0 0«>i,> 

jHlfflttttttl 1 5 Q <J>BetXW^^ti\i^\ frfr 
ZfmtkK* &AU*:ffiW*F>*y>^<y7CC#tt 

rC'JTl 1 04/1 1 0 8:fc<fctf^'J:3>«^#^l 1 

0 eftfcWCfy^^T^-F 1 1 0 2fc<fcO : 27V- F 
11 ^*-F4 0Qgfc«*^3r~-K8 0 0 

CO 03 3] £b'-i>3a» 

&&>mmiW<Dmm±.K f y > 9* y r*s<fc 

I 0 0 3 4 ] jSffl 

f^H^^fctftfOD*^*- Kl*. H2 l-023tC7ri§ 
ftfcy*y-te;WD<i:*>ft\ «*©^K&*&tfC<!:# 

(SRAM) -fe;M 20 0£«*%WK^ 
"7-FH1 2 1 2-hO>«3E«:J:-»r«HPSha^y 

* FEU 2 1 0 &Cig££ftfc* iSW^ft« F y 
K120 2**£tf 1 2 0 4&£/</tV* 
(RTD 1 20ZWRTD 1 2 0 4©:ftjit± IrCflMfcT 
*> 0 ir;l/l 2 0 0©-/- Fl 2 Q 6 <D;K£5£t£«. & 
R T DO*«/> J U - J: 0 «>d> L/^t < SES n/t^-f 7 
^ffVdd^^^©T, — ^CDRTDB:*CCM< 

ttft-r*. H2 2«. RTD 1 2 0 2-1 2 0 4 

4*i*^*Eft«a*fi*a^t:^c,/£:fe©-c*»!), &R 

TDkm2K^LtC*m*mTZ. £36*5 (-'-Fl 2 

0 6_hOVddtCig^«IE (W) CC*t*S**£, s-V 

1 2 0 6±<OWE «S) tctfrt&tt) Kt. JcKfttiBUtt 

^^wastt^-ciaa*- h^Lty- f i 2 0 



7) 4$B3¥8-46 22 2 

12 

[0035] 0 2 3 IS, <Dis tf 3 
^^i^aSeWS^ORTDi^mi^c. S2lO**& 

FW>±fcRTD£ft?J^^£ 

K j: ? * > ^ L T R T D <DtiL&&ffi&? h O <h§lB5fc , 

[0 03 6 3 KBtoJ:CffllA 

JBtiDMDte J: tf C © J; 5 ft#cR§ F >* tf > ^^aflfcSK: 
10 ±£ v T-/-K. #v-F\ & <£ *^#Jr 11 <D xf^ 

[ o o a 7 ] F>*u^y^yr*ij:cj f »^# 
&m'««Kc»i,-c F>*y>^<yTo»< Lfco* 

F>*y>y^yr®«s*SMt3*fco* £j»u^/1> 

Jf?Djfifeft^-^>* Aife^^ (selectable momentum t 
ransfer efficiency) <Dtc&lC. «ac%fe^ft-Y5f>a 
arqermass ion) ^^-r^i^tC. 3£»T*4M4£& 

ffig^^^-v h ^U»h>^y>^^ 

[0 0 3 8] S^<fc&*<ttD&\*c<*:->*t\ Bffl^bftfCo 
xvnitnda)© J: 0 ft^O h>*y > »J r ttW***t 

ncit^$, ^ya>-y^^.^A^W«» 

[0039] ftA«: J: ^ h >* tf > V r IWb*». 

wswft^ »; 3>/TWfc»tm»-c*i» f y 

o t&^*r ^ amass ^>^< * y ©««t*s * 4 i v o «i 
^ ^ * f >* y > ^«^-c«i^: l^^wi f >± y 

[0040] «JicD»w^(HLTEtcjaTo3i^ram-r 
4 9 

( 1 > #(|.>*ij>ym- F©Rg;fi«r&-> 
50 r, (a) ^^KJl^rifttt^x^^^cfc, (b>» 
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13 

$m*mit* «BWrt«:ttaw*»i F>*y>*'<y 
rcc^flfrf 4*^7^£. (d) UEiart^ioffi^ i h 

v^^yrffflw:**^^^*^^'^^^ **** 
4c£&WK<tT4#a:. 

<2> flriwuft'-c. (a> firga^w^H^^ya 
>*e**h <b> (c)B?sami 
h>*y v^yTteSWb^y :a>-e&4> 

(3) 9]3(C43l^ 

(a) WH©^»^ <d) QflrK§r2 

CUD UBB#2G>tJM*» 

(4) (a) fA^lOX?**:/ 
(d) <DST2 h>*9 TOMM*. CO WKJi 

tC®2#^*C0m2Oa^^A'rS^^^^^<k t (i 

1)BugB»2£Da*8JgB»2 h>*y>^<yrfc#ra* 

(5) *4SlCir^t. (a) 1&iESS2<D&ttB**"C& 
0, (b> «i?iB»l«^«tOTSE»2«#«<i:«^L 

[004 1] (8>*»h>*«>yW^KO»g 

(b) «fiajB«c»i***oa*a6A**^^'^ 
<t, (c) urssift^a** w&mPMzimrzmi v> 
*y>^yrec#s^4*^*^£. <d) gtre&i 

(7) *8«ciil>T, (a) IIEfWWfllttvya 

>-c*o. (b) itrSB»±i«'c&D fc (o)imaaii 
*#stT4;&& 0 

<8> flHWCdtftr*-?. (a) HI*3H 6 

(d) OttflB&2 h^*y >^cyr<HIMM*. KTffiSt 

4#ffi. 

(9) »7S«C*«rrc % 

(a) M$|8®^^^ <d) CDfJiaS*2 F>* y> 

^ y T <G>flSJ5£te> CD fft3B£E±ftcBtf bi' u =3 >*6£ 



14 

C11i) |Wted>fc< ±&loQraPF*3*5<fcWB2J$& 

Sttfcffif fcf y =2 "ja>t* t:* >Mftfi 

8***V*^**±*dtrc±«TO4*4:S& 
[0042 3 ( 1 0) (a)»l«fi, <b).JWB* 

ijft^-«:9*®-r?»*i F>*y->^yr±, <c) sj 
(e) I9ia^2 h>*y>^yrK»ftT4»2JfiFF' 
ssi h>*y>^yr^<D»««:J:orjBfi£*n4c 

(11) n$si otc*n>?. (a) tnem-ia^»v 

cAtiww^y-f*— f. 
(1 2) mi oscctei^. <a) uraBSffaaffcDflirE 
#2 h >* y > ^< y r i ©i?®«> iJism 1 m+frh 

»«ft*i4ct*#»t-r4y-f *- F. 

[0 04 3] ( 1 3 ) 5/»;3>oi?#P (4 0 6) i 

»ffej/y3>0h>*y>$^<yr <404. 408) 

A*CflteSStl4**h>*y>^*-f*-F (40 

o)« h>*y>^'<yrtt. a\s*ift.tt**BWfc* 

[0 0 4 41 W»ttJBKK:*tT43IJB 

30 1 0 82 9aK&m2titc3mtmm®Ko&/\ * 

5, 2 6 7^©--8l«l«W«te*4. 

[SI ] ^o^«F«>^y>^ r ^-/^-' F©^>K 

So 

[H3 1 SfeJCD^IS h y >V94*- f<QJ*> F 
H. 

[043 A*W>?Wlh>*y>^-f*- Fo^> F 
IS. 

40 [05 3 Sl« : 3iS^te^J:4*i»h>*y>^^-<^ 
-F«:^TIKfflH. 

[«6 3 3U »3B5ftt«K:*4^q» h u 

[07] »l#HSS»«©^*-F«C«^r^^r^ 

[as ] m i#ansfcWD$r4*- F«c«^oA^r^ 

*fr WfeiiB^D/O FH. 
Jfe^CtfciS^O-'O FB- 

so [0 1 o ] m i ftmzmmic* 4«jt*»o-w»ig 
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[is 1 1 1 iff i tmgmwtz <k zmmj&<o--w&iM 
*5WfrBriBL 

[0141 ^OJfifillH^^TlKBSBI. 
IB 1 5 ] ffiOSWSt^Btem^TIKEia. 
CHI 6] «^h>*V>^t©<D^^->4r^*r 10 

(9. 
EL 

[019] flk©*fi8!U&0l«: J: 6^66^T»fM0 a * 



4$ffl¥8 - 46 22 2 

16 

B. 

[H2 1] i^g©faflla>*' F MOBS 

[022] (SI 2 1 ©^W<D*8fc*MBE«telB. — - 
[IS2 3 ] I2I2 1 <30^*fi«O«lfe J S:^i"M»a» . 

402 i/yn>7^-K 
404 h>*»;>^><»/T 
4 0 6 J/'J3 >«-7#F 

408 h>*y>^tur 

4 10 t^l/a^V- F 
4 2 2 T F&XR&& 
420 *V-F£JISSb» 

430 simm 



mi] 



[02] 



I.M4 < ■ 



LRJ c 




[033 

rs 



[H4] 



Pun 



[051 



[126] 




7JiV 

JL 



mil 

*ZW\Jl 85 meV 
IXL^iU 20 meV 



400 



403 



[B8] 



T 




[09] 



130 



400 













122 







ilD 



♦JO 
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00) 



[010] 



CHI 1 3 
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610 




12] 

[HI 3] 



618 fl+ 616 



[02 1 1 










tt 


120B 


1210 



[HI 4] 



?:-t-:-:-:-:-^s, /-:-:-:>-:-:-:-:-:-r^ 

— — » • w ^ » 9 * * » •+M*m*mmmm m m m m m mm m ™ ~ 

* ^ ~ — ~ ^ — ^ — • • • »**^»B<r** » * ~ ^ — — . — - 



3i>7Q2 




BUfctt 706 

a* ft* ^'Jrc 



[SI 5] 






800 




\ ***** 

9 CT 









[016] 



[HI 7] 



□ □□□□□□□□ 

□ □□□□□□□□ 

□ □□□□□□□□ 

□ □□□□□□□ Dn, 
□□□□□□□□□ 



RID 




[H2 2] 




1204 
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CH20] 
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